Background: Transitions between care settings may be related to poor quality in end-of-life care. Yet there is a lack of cross-national population-based data on transitions at the end of life. Method: International mortality follow-back study with data collection in Belgium, Netherlands, Italy and Spain (2009-11) via existing representative epidemiological surveillance networks of general practitioners (GPs). All general practitioners reported weekly, on a standardized registration form, every deceased patient (≥18 years) in their practice and identified those who died 'non-suddenly'. Results: Among 4791 non-sudden deaths in Belgium, Netherlands, Italy and Spain, 59%, 55%, 60% and 58%, respectively, were transferred between care settings at least once in the final 3 months of life (10%, 8%, 10% and 13% in final 3 days of life); 10%, 5%, 8% and 12% were transferred three times or more (P < 0.001 in multivariate analyses adjusting for country differences in age, sex, cause of death, presence of dementia). In all countries, transitions were more frequent among patients residing at home (61-73%) than among patients residing in a care home (33-40%). Three months before death 5-7% of patients were in hospital, and this rose to 27-39% on the day of death. Patient wishes were cited as the reason for the last transition before death in 27%, 39%, 9% and 6% of cases in Belgium, Netherlands, Italy and Spain, respectively (P < 0.001). Conclusion: End-of-life transitions between health care settings are common across EU countries, in particular late hospitalizations for people residing at home. Frequency, type and reasons for terminal hospitalizations vary between countries.
INTRODUCTION
Transitions between health care settings can be burdensome for patients with lifethreatening illnesses and their families, particularly if they occur at the end of life and involve admissions to acute care settings. [1] [2] [3] There is consistent evidence that people prefer to die in their own home or home-replacing environments [4] [5] [6] and that being moved between settings increases the risk of fragmented care from multiple caregivers and medical errors 2,3,7,8 that impede the provision of high-quality palliative care.
Only a few studies have been conducted on place of care and transitions between care settings in the final 3 months of life, and none have compared different countries using analogous methodologies. 1, [9] [10] [11] [12] [13] [14] The extent to which patient or family preferences play a role when a patient moves between settings has not been well studied. Place of death as registered on death certificates-often used to compare countries 13,14 -does not report on the length of stay in care settings or the reasons for transitions, and often cannot differentiate between hospitals and palliative care units/hospices. However, to develop an effective public health policy on end-of-life care on a national and international level, there is a high need for standardized and cross-national monitoring of the place of care and changes in the place of care over the last months of life for all people suffering from life-limiting diseases. Crossnational comparative research has the potential to provide a better understanding of country-specific issues and issues that are shared across countries and to highlight where changes may be possible. In this context, comparisons across countries with different approaches to long-term care and family care, such as Northern and Southern European countries, can highlight potential effects of cultural influences in the organization of end-of-life care.
The objective of this study was to use existing nationwide representative networks of general practitioners (GPs) in Belgium, the Netherlands, Spain and Italy to investigate the places of care in the final 3 months of life, the frequency of transitions between care settings and the most frequently occurring final transitions and the reasons for these transitions.
METHODS

Study design
Data were collected through nationwide representative networks of GPs as part of the EURO-SENTIMELC ('European Sentinel Networks Monitoring End-of-Life Care') study that was performed over 2 years, in 2009 in Belgium, the Netherlands and Italy, and in 2010 and 2011 Within Europe, general practice is highly accessible and GPs have a central coordinating role in the countries' health care systems with almost all of the population having a GP who they consult regularly. The networks of GPs are existing networks of practices/community-based physicians who monitor health problems on a continuous basis and who provide information not captured by other databases or disease registries. 16, 17 Earlier studies have shown the added value of these primary care networks for the systematic monitoring of death and dying from a societal perspective in Europe. 6, 9, 10, [18] [19] [20] [21] [22] In Belgium and the Netherlands, the networks are representative for age, sex and the geographical distribution of GPs in the country. The Spanish networks cover the centre and east of Spain (Castile and Leon and the Valencian Community). In Italy, we used a new GP network that only performed registrations on end-of-life care and that was representative for all GPs in the country. The Italian physicians were stratified by health district and by age and sex of the GPs in each district. The GP networks in Belgium and the Netherlands were nationwide, covering a population of 1.8% and 0.8% in 2009 and 1.5% and 0.8% in 2010, respectively. The Italian network covered 4.3% (2009) and 2.7% (2010) of the population of nine health districts spread across the country. The population coverage of the Spanish GP network in the Valencian Community was 2.2% of the population aged 18 years or older in 2010 and 2.1% in 2011; in Castile and Leon, the respective figures were 3.8% in 2010 and 3.4% in 2011. Further information on the characteristics and operating procedures of the GP networks was reported in previous publications. 15, 23 
Study population
The GPs reported every deceased patient who was part of their practice (deaths certified by themselves and deaths of which they were informed afterwards) and who was aged 18 years or older at the time of death. To identify patients with life-limiting diseases or patients eligible for palliative care, we excluded all deaths that had occurred 'suddenly and totally unexpectedly' as judged by the GPs, following the example of other research designs. 24, 25 In the Netherlands, we excluded patients who died in specialist nursing homes, where residents are treated by specialist elderly care physicians and not by GPs. Previous Dutch studies showed that few nursing home residents are transferred at the end of life. 11 However, people in homes for elderly people in the Netherlands are treated by GPs and were therefore included in the study. Nursing home residents are cared for by an elderly care physician and nursing staff, whereas homes for elderly people are assisted living facilities without nursing care where care is primarily provided by GPs. 26 A previous analysis showed no large differences between the deaths registered by the GP networks for the EURO-SENTIMELC study and representative reference populations in the four countries, with the exception of nursing home deaths in the Netherlands. 15 GPs can identify deaths due to cancer and non-cancer as well as dying at home and in institutional settings. GPs underreport a small number of non-sudden hospital deaths in Belgium and the Netherlands, deaths of people younger than 65 years in Belgium and deaths of women in the Netherlands. GPs in Italy and Spain presumably also underreport some sudden hospital deaths, but this assumption could not be tested due to the absence of place of death information in Spanish and Italian death certificates. 15
Data collection
GPs registered deaths continuously and on a weekly basis via a standardized registration form, over 2 consecutive years, from 1 January until 31 December in Belgium, the Netherlands and Italy, and in 2010 and 2011 . In Italy and Valencia (Spain), GPs registered electronically, whereas the other networks used paper and pencil. To limit recall bias, physicians were instructed Block, L. van den, Pivodic, L., Pardon, K., Donker, G., Miccinesi, G., Moreels, S., Vega Alonso, T., Deliens, L., Onwuteaka-Philipsen, B. Transitions between health care settings in the final three months of life in four EU countries. European Journal of Public Health: 2015, 25(4), 569-575 to register all deaths immediately after being informed of them. The GPs used patient records and information coming from hospitals when filling in the forms. The usual operating procedures followed by the networks were also applied to the end-of-life care registrations. 15
Measurements
The place of death and (maximally three) previous places of care up to 90 days before death were registered, as was the duration of stay (in days) in each location. We distinguished the locations home (or with relatives), care home (including homes for older people in all four countries and nursing homes in Belgium, Italy and Spain), hospital and palliative care unit or hospice.
Transitions between health care settings were defined as moves or changes in the location of care during the last 3 months of life. If a patient was transferred to another setting at least once, the GP registered the reason for the final transition (options: wish of patient, wish of family, patient needed palliative care/treatment, patient needed curative/life-prolonging treatment, patient did not need further treatment in that setting, other (specified); multiple responses could be indicated per patient). The individual characteristics registered for each death were date of birth, date of death, sex, cause of death and presence of dementia.
The items of the registration form were developed in Dutch and translated into French and English via forward-backward translation. The Italian and Spanish versions were developed from the English version through the same procedure. The specifics of the translations and pilot testing were reported previously. 15
Ethical approval
The study protocol was approved by the Ethical Review Board of Brussels University Hospital of the Vrije Universiteit Brussel, Belgium and by the Local Ethical Committee 'Comitato Etico della Azienda U.S.L. n. 9 di Grosseto' in Tuscany, Italy. As the data collection was retrospective and anonymous, no ethical approval was needed in the Netherlands or Spain according to these countries' data protection legislation.
Analyses
Each GP network applied its standard control measures to ensure data quality and to limit the amount of missing data. Descriptive statistics (percentages and confidence intervals) were used to describe the main outcome measures. We calculated the proportion of patients who were in a particular setting on a particular day for each of the last 90 days before death.
Differences between countries in the outcome measures were analysed using bivariate and multivariate logistic regression models, adjusted for differences in sex and age, as well as cause of death and presence of dementia, to take into account certain courses of disease that may affect patterns of transitions between care Block, L. van den, Pivodic, L., Pardon, K., Donker, G., Miccinesi, G., Moreels, S., Vega Alonso, T., Deliens, L., Onwuteaka-Philipsen, B. Transitions between health care settings in the final three months of life in four EU countries. European Journal of Public Health: 2015, 25(4), 569-575 settings. All analyses were conducted with a significance level of α = 0.05 in IBM SPSS Statistics 20.
RESULTS
Patient characteristics
In total, GPs registered 7411 deceased patients of whom 4877 (65.8%) died nonsuddenly. Following the exclusion of patients whose place of death was not known or 'elsewhere', we studied 1596 non-sudden deaths in Belgium, 633 in the Netherlands, 1827 in Italy and 735 in Spain. Between 32% and 45% were aged 85 years or older and between 46% and 54% were female (Table 1) . Cancer was the cause of death in 37-53% of cases.
[ In Belgium, the percentage of patients at home at 3 months before death was 57% and dropped to 23% on the day of death (34% point decrease). In the Netherlands, it decreased from 75 to 44% (31% point decrease), in Italy from 86 to 47% (39% point decrease) and in Spain from 79 to 44% (35% point decrease).
[FIGURE 1]
The percentage of patients in hospitals in Belgium increased from 6% at 3 months before death to 36% on the day of death. In the Netherlands, the respective percentages increased from 6 to 27%, in Italy from 5 to 39% and in Spain from 7 to 37%.
Care homes were used over the final 3 months of life by 31-34% of patients in Belgium compared with 18-19% in the Netherlands, 7-9% in Italy and 12-14% in Spain. Stays in palliative care units/hospices occurred primarily in the final 2 weeks of life.
Transitions between health care settings
In Belgium, the Netherlands, Italy and Spain, respectively, 59%, 55%, 60% and 58% of patients were transferred to other care settings at least once in the final 3 months of life and, respectively, 10%, 5%, 8% and 12% of patients were transferred three times or more in that period (Table 2) (P < 0.001 in multivariate analyses). Two cases in Belgium and Italy and one case in Spain had three or more hospitalizations in the last 3 months of life (not shown in Table) . In all countries, transitions were more frequent for patients residing at home (between 61% and 73%) than for patients residing in a care home (between 33% and 40%).
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[TABLE 2]
Respectively, 10%, 8%, 10% and 13% of patients in Belgium, the Netherlands, Italy and Spain (P = 0.1 in multivariate analysis) experienced a transition in the last 3 days of life (Table 2) . For patients residing at home 3 months before death, respectively, 12%, 8%, 10% and 14% of patients in Belgium, the Netherlands, Italy and Spain had a transition in the final 3 days of life (P = 0.04) and for patients residing in care homes figures ranged between 3% and 8% (P = 0.45) (not shown in Table) .
Final transitions to place of death
The most frequently occurring final transition in all countries was from home to hospital where the patient died and concerned 46%, 42%, 60% and 55% of patients who had at least 1 transition in Belgium, the Netherlands, Italy and Spain, respectively ( Supplementary Table) . Death at home following a transfer from a hospital occurred in 12%, 22%, 16% and 18% of cases who had at least one transition in Belgium, the Netherlands, Italy and Spain, respectively, and dying in a care home coming from a hospital occurred in 12%, 6%, 4% and 4% of patients with at least one transition. A transfer from a care home followed by a death in hospital was a frequent final transition in Belgium (11% of cases) but less frequent in the other countries (3-7%). Dying in a palliative care unit/hospice after a transition from home or hospital occurred in 15-17% of cases in Belgium/the Netherlands and in 9% of cases in Italy/Spain.
Reasons for final transitions
In 20% of the cases in Belgium and the Netherlands, the reason for a final transition to the hospital for patients coming from home or care home was a wish of the patient, compared with 7% and 3.5% in Italy and Spain (Table 3) . Family wishes were cited most frequently in Belgium (22.5%) compared with the other countries (between 7.5% and 13%). The most frequently cited reason for a terminal hospital admission was that the patient needed curative/life-prolonging treatment (between 49% and 88%)(P < 0.001).
[TABLE 3]
DISCUSSION
This international study showed that transitions between health care settings were prevalent in the final 3 months of life among people who died non-suddenly in Belgium, the Netherlands, Italy and Spain. Transitions in the last 3 days of life occurred in 1 in 10 patients. Hospitalizations increased considerably when patients were closer to death and were in some cases requested by the patient/family. Patients most at likely to experience terminal hospitalizations were those residing at home. This is the first international study monitoring transitions between care settings at the end of life on a population-based level, using the same methodology across several countries. Strengths include the use of established GP networks that were not chosen Block, L. van den, Pivodic, L., Pardon, K., Donker, G., Miccinesi, G., Moreels, S., Vega Alonso, T., Deliens, L., Onwuteaka-Philipsen, B. Transitions between health care settings in the final three months of life in four EU countries. European Journal of Public Health: 2015, 25(4), 569-575 based on a particular interest in end-of-life care and that are representative for the GPs in the countries studied. Limitations concern the reliance on GPs to describe transitions retrospectively-since this information is not routinely available in patient records-and the lack of an objective evaluation of whether transitions were avoidable.
Palliative care policies in all the countries studied aim to reduce the frequency of transitions and deaths in acute hospitals, but transitions, and particularly hospitalizations towards the end of life, are common challenges despite variations in health care systems. Although it is reassuring that most patients did not experience a transition in the last 3 days of life, more than half in all countries were moved at least once in the last 3 months of life. This poses important challenges to the continuity and quality of care at the end of life. [1] [2] [3] 7, 8 The fact that 1 in 10 patients who died nonsuddenly experienced a transition in the final 3 days of life also suggests room for improvement in end-of-life care provision in all countries. The provision of good end-of-life care takes some time to organize well and its effect may not be maximal for patients who are in transition between settings. A recent US study showed that these late-stage transitions are even more frequent in the United States-twice as frequent in some cases-and that they are related to indicators of poor end-of-life care. 1,2 Additionally, multiple hospitalizations in the final 3 months of life almost did not occur in our study, while they were registered in 1 in 10 cases in the United States. 1, 2 It should be acknowledged that judging the appropriateness of transitions is easier when looking back knowing that the patient died than judging its necessity prospectively. In the current health care systems, some transitions might be unavoidable and sometimes patients or families request them. We found that the wish of the patient and/or family is mentioned in many cases as a reason for final hospitalizations. At first sight, this seems contradictory to most peoples' wish to die at home. 4,6,26 However, the wish for being moved to the hospital may not be a wish to die there but a wish to receive the best possible treatment, perhaps even to prolong life. The patient needing life-prolonging treatment was also often mentioned by GPs as the reason for an admission. The latter might be related to the difficulty of predicting when exactly patients-in particular non-cancer patients 27 -will die but also to limited preparation and communication with patients/families about the (dis)advantages of an admission to acute care settings at the end of life. Other possibly related factors are that patients/families and even GPs see no alternatives because of exacerbating symptoms, high burden on caregivers or that patients or families are not prepared for the dying process. 28, 29 These results show the complex situations that physicians encounter when decisions about the place of care need to be made and the large challenge in uniting preferences and expected benefits of hospitalizations. However, if public health policies aim to reduce transitions and particularly hospital deaths, there is an urgent need to further reflect and explore why end-of-life transitions occur and which ones are avoidable, especially in relation to patient and family wishes.
A striking finding applicable to all countries is that patients residing at home seem to have a high probability of experiencing transitions and (late) hospitalizations. This Block, L. van den, Pivodic, L., Pardon, K., Donker, G., Miccinesi, G., Moreels, S., Vega Alonso,  T., Deliens, L., Onwuteaka-Philipsen, B . Transitions between health care settings in the final three months of life in four EU countries. European Journal of Public Health: 2015, 25(4) , 569-575 resonates with results of studies among older people. 11, 30 Current health care policies are often explicitly aimed at keeping more people at home for a longer time, a policy developed in response to the ageing of the population, the expected rise in health care costs and debates surrounding active ageing. The perhaps unforeseen consequences of such policies might be that clinical complications in the final phase of life 27 might not always be manageable in primary care settings, which might ultimately lead to a higher number of terminal hospitalizations. Further development and implementation of palliative care in the community therefore seems imperative in all these countries 31 as some studies have shown the potential of palliative home care to influence the place of death. [32] [33] [34] Next to these common challenges, our study revealed considerable country variation, even after correcting for differences in population characteristics. One factor that may have caused the differences between countries is the availability of health and social care resources. The availability of care home beds is relatively low in Italy and Spain, especially when compared with Belgium; hence, more people are living at home in these countries. This might contribute to the higher percentage of home deaths in Italy and Spain when compared with Belgium. 35 On the other hand, Belgium has the highest density of hospital beds of the four countries, 36 and this may have contributed to the relatively high percentage of patients who are in hospital over the last 3 months of life. And yet, if one looks at the last week of life only, the percentage of hospitalized patients in Italy and Spain is similar to that in Belgium. This suggests that even in the Southern European countries, where home care at the end of life is common and the density of hospital beds is lower, patients are hospitalized shortly before they die. The reasons for this may lie in suboptimal communication between patients and physicians regarding diagnosis, prognosis and treatment preferences 21,37,38 and overburden in family carers. 39 The Netherlands differ from the other countries in that they have a relatively low percentage of deaths in hospital, a high number of home deaths and the least frequent transitions compared with the other three countries, which might be a result of the strong focus in policy and practice on primary palliative care and advance care planning in the Netherlands. 18, 40, 41 One striking country difference is that GPs in Italy and Spain mentioned patient wishes as reason for the final transition far less often than GPs in Belgium or the Netherlands. This is congruent with previous literature on communication about endof-life issues in these countries. 21, 40 That in Italy and Spain family wishes were cited more often than patient wishes, corresponds well with other EU studies showing a strong pattern of family support in the last year of life in Mediterranean countries as opposed to Northern European countries. 42 However, Belgian GPs most frequently indicated family wishes as a reason for the final hospitalization (22.5%) compared with the other countries (7.5-13%), hence a clear picture in terms of differences between northern and southern European countries is probably not present. This study highlights the need for a deeper investigation of the interplay between the organization and provision of health and social care in general and palliative care in particular as well as social and cultural factors in influencing transitions between care settings at the end of life. Countries can use these data to reflect upon their own performance and to identify areas for further improvement. In this context, the Block, L. van den, Pivodic, L., Pardon, K., Donker, G., Miccinesi, G., Moreels, S., Vega Alonso,  T., Deliens, L., Onwuteaka-Philipsen, B . Transitions between health care settings in the final three months of life in four EU countries. European Journal of Public Health: 2015, 25(4) , 569-575 This is a NIVEL certified Post Print, more info at http://www.nivel.eu influence of individual level characteristics, such as age and cause of death, on transitions between care settings deserves further study.
In conclusion, end-of-life transitions between care settings are prevalent in all countries and many are struggling with high hospitalization rates in the final phase of life, which in some cases follow patient or family wishes. Patients most likely to experience transitions are those residing at home.
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KEY POINTS
• Literature suggests that transitions between care settings are related to poor quality in end-of-life care. Yet there is a lack of cross-national populationbased data on place of care and transitions at the end of life. • Of 4791 non-sudden deaths in Belgium, the Netherlands, Italy and Spain, 59%, 55%, 60% and 58%, respectively, were transferred between settings at least once in the final 3 months of life (and 8% to 13% were transferred in the final 3 days of life). • In all countries, transitions were more frequent among patients residing at home (61-73%) than among patients residing in a care home (33-40%). • Patient or family wishes were an important reason for final transitions to hospital. • Transitions between care settings are common across all countries, even though current policies are aimed at enabling terminally ill patients to stay in their usual environment for as long as possible.
Block, L. van den, Pivodic, L., Pardon, K., Donker, G., Miccinesi, G., Moreels, S., Vega Alonso, T., Deliens, L., Onwuteaka-Philipsen, B. Percentages are rounded and therefore may not add up to 100. BE, Belgium; NL, Netherlands; IT, Italy; ES, Spain; CI, confidence interval. a: Missing data for number of transitions are due to uncompleted parts of the care trajectory in the last 3 months of life: BE: n = 22 (1.4%); NL: n = 20 (3,2%); IT: n = 73 (4.0%); ES: n = 91 (12.4%). b: Missing data: longest place of residence in the last year of life: n = 28 (0.6%). c: P-value based on bivariate logistic regression analysis (dependent variable: 0 vs. 1 or more transitions) adjusted for sex, age, cause of death and presence of dementia. 
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